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Better Buildings Residential Network

Peer Exchange Call Series: 

DISASTER! Resilience and Adaptation Pre- and 

Post-Disaster

September 26, 2019



Agenda and Ground Rules

▪ Agenda Review and Ground Rules 

▪ Opening Poll 

▪ Residential Network Overview and Upcoming Call Schedule 

▪ Featured Speakers:

▪ Greg Hopkins, Rocky Mountain Institute

▪ Erik Schmidt, City of Chattanooga, TN

▪ Laurie Schoeman, Enterprise Community Partners

▪ Open Discussion

▪ Closing Poll and Announcements 

Ground Rules:

1. Sales of services and commercial messages are not 

appropriate during Peer Exchange Calls.

2. Calls are a safe place for discussion; please do not 

attribute information to individuals on the call.



Member Benefits: 

▪ Recognition in media and publications

▪ Speaking opportunities

▪ Updates on latest trends

▪ Voluntary member initiatives

▪ One-on-One brainstorming conversations

Join the Network

Better Buildings Residential Network

For more information or to join, for no cost, email 

bbresidentialnetwork@ee.doe.gov, or go to energy.gov/eere/bbrn & click Join

Upcoming Calls (2nd & 4th Thursdays):

• Oct  10:  Why Good Contractors Are Hard to Find – The Green Workforce  

Shortage

• Oct  24:  Health and Energy Efficiency Are Trending

• Nov 14:  Window Treatments – The Undervalued Highly Efficient Energy  

Efficiency Measure

Commitment: 

▪ Members only need to 

provide one number: their 

organization’s number of 

residential energy 

upgrades per year, or 

equivalent. 

Peer Exchange Call summaries are posted on the Better Buildings website a few weeks after the call

mailto:bbresidentialnetwork@ee.doe.gov
http://energy.gov/eere/bbrn
https://energy.gov/eere/better-buildings-residential-network/peer-exchange-call-summaries-0


Greg Hopkins

Rocky Mountain Institute
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Introducing 
“Hours-of-Safety”

Greg Hopkins
Rocky Mountain Institute
September 26, 2019
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Topics to cover

• Implications of extreme weather events

• Connecting home performance and resilience

• What are “Hours-of-Safety”?

• Potential use cases

• Next steps



7

Heat waves and polar vortexes continue to claim lives

Sources: Woods, Allen, The Star, July 18, 2018; Watkins, Ali and Ashley Southall, New York Times, July 21, 2019; Gajanan, Mahita, 
TIME, February 1, 2019.
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With extreme weather, power outages exacerbate risks

Source: “Polar Vortex death toll rises to 21 as US cold snap continues,” BBC, February 1, 2019 

• Average power outages are 
between 8 and 20 hours, but can 
last multiple days

• Between January and June 2019, 
over 2.9M customers were out of 
power for a total of 684 hours as 
a result of severe weather

• Low-income households, elderly, 
children, and those with medical 
conditions are especially 
vulnerable to extreme temps
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The critical question:

How long can a home maintain a safe 
temperature before conditions inside 

the home match the extreme conditions 
outside the home?
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The critical question:

“Hours-of-Safety”

metric

(to be defined)

How long can a home maintain a safe 
temperature before conditions inside 

the home match the extreme conditions 
outside the home?
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Resilience in homes often misses the ‘envelope factor’

Design elements relevant to 

improving “hours-of-safety” 

• Resilience topics often refer to 
solar, storage, microgrids, etc

• But for most homes, key 
considerations in high △T 
situations come down to:
– Insulation levels

– Window types and WWRs

– Infiltration

– Ventilation

• Similar concepts exist (e.g. 
passive survivability) but no 
tangible metric has emerged

Graphic source: Leigh, Richard, et. al “Baby It’s Cold Outside”, Urban Green Council, 2014
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HOS can unlock more interest/investment in home 
performance

Policymakers

• City, state and federal policymakers can use HOS to better plan 
for public health and safety (e.g. shelter-in-place vs evacuation)

• Can drive FEMA prevention dollars into home energy 
performance, improving the housing stock
– Every $1 spent on prevention saves society $6 on emergency response

Consumers

• HOS can become a new ‘hook’ to understand why envelopes 
matter and care about / invest in EE (also true for policymakers)
– Easier for many to grasp HOS concept than building science

Industry

• Can leverage the above to better pitch services / close sales to 
consumers and equip cities to be more strategically resilient
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Next steps

• Modeling impacts of building envelope improvements on indoor 
temperatures in high △T scenarios to further develop concept

• Identify interest in and potential applications for this concept

• If you’re working on a related topic and/or have ideas for collaboration, 
we’d love to hear from you!

– Please reach out to Sneha at RMI: sayyagari@rmi.org

• Check out our recent blog on this topic: https://rmi.org/how-many-hours-of-
safety-do-our-homes-have-in-extreme-weather/

mailto:sayyagari@rmi.org
https://rmi.org/how-many-hours-of-safety-do-our-homes-have-in-extreme-weather/
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Thank you! Questions? 
Suggestions? Feedback?

Greg Hopkins
ghopkins@rmi.org

mailto:ghopkins@rmi.org


Erik Schmidt

City of Chattanooga, TN



DISASTER! Resilience: 
Adjusting & Adapting Pre-
and Post-Disaster

Strategies from a Mid-Sized City in the Southeast U.S.



Setting the table: Resilience Challenges in the South

● Chattanooga is 6th fastest-warming city in the U.S. (4.11 degrees F, 1970-

2018)

● Changing weather patterns that lean to the extremes (drought, fires, floods)

● Heat island effect in low-income neighborhoods + aging housing stock

● Regional income inequality despite some of the fastest rising incomes in U.S.

● Growing population adding stress to aging infrastructure and natural 

resources

● Federally-owned utility with no state-wide renewable portfolio standards

https://www.climatecentral.org/news/report-american-warming-us-heats-up-earth-day






April 2011 Tornado Outbreak, Southeast U.S.



“The National Climate Assessment, released the day after Thanksgiving, projects a fourfold increase over the 

next 30 years in both the area burned by wildfire and suppression cost as forests dry out during longer and 

more prevalent droughts.”

“In November 2016, a fire started by boys in 
the Great Smoky Mountain National Park raged 
across the scenic mountains. Fueled by a 
severe drought and winds topping 87 mph, the 
inferno quickly spread to the Gatlinburg area. 
Local officials and residents were caught off 
guard. Fourteen people died and nearly 2,500 
structures were damaged or destroyed. That 
week, 50 major wildfires burned more than 
100,000 acres across eight states. On one day, 
at least 53 active fires were simultaneously
burning in Tennessee.”

https://www.timesfreepress.com/news/local/st
ory/2018/dec/09/devastating-wildfires-
expected-be-more-commso/484589/

https://www.timesfreepress.com/news/local/story/2016/nov/10/fema-provide-tennessee-federal-funds-battle-flipper-bend-wildfire-spanning-800-acres/397057/
https://www.timesfreepress.com/news/local/story/2018/dec/09/devastating-wildfires-expected-be-more-commso/484589/


Water Security + Rising (Record) Temps

● TN American water main breaks late Thursday night, 09/12, leaving 35,000 

customers with little or no water, affecting homes, businesses and 

government operations

● Repairs begin Friday, 09/13, when temperatures in Chattanooga reach a 

record of 103 degrees F; average high temps typically 84 F; 0.10” rain in 

September

● Water not fully restored to customers for 36 to 70 hours

● City, County, TNAW and other local partners come together to distribute over 

800K bottles of water

● Ongoing investigation into how the break occurred, and how to prevent a 

similar incident from happening again

● Economic impact to be determined











Facing our Challenges: Resources and Strategies 
with an Integrated Approach

Government

City of Chattanooga

Hamilton County

Surrounding towns & counties

Federal Government
● U.S. Dept. of Energy
● ORNL
● HUD
● FAA

Utilities

Electric Power Board (EPB)

Tennessee Valley Authority 
(TVA)

Partners

University of Tennessee at 
Chattanooga

The Enterprise Center 
(Innovation District)

Local philanthropic

green|spaces

Southeast Sustainability 
Directors Network (SSCF)

Thrive 2055



City of Chattanooga
● Chattanooga municipal government buildings and regional WWTP achieved a 

30% reduction in energy use intensity (EUI), 6 years ahead of schedule

● Achieved SolSmart Gold to facilitate adoption of solar within the city limits

● Building automation systems in 35+ facilities

● $1.4M, 61-facility LED retrofit for municipal facilities

● 3 megawatt PV solar array for Moccasin Bend Regional WWTP (October 

2019)

● $5M for new HVAC and LED’s for never-updated 1976 downtown library

● $2M+ in CDBG and ESG funds administered for neighborhood improvements

● 3 new all-electric CARTA buses; 6-9 more; all-electric downtown shuttle

● MLK Boulevard Smart Corridor

● First 100% renewable energy offset airport in the US

● Clear Chattanooga: Public Works sewer system rehabilitation program

● Regional Planning Agency: Tailored Area Land Use Plans



#ClearChattanooga



Local and Regional Utilities
● Tennessee Valley Authority (TVA) has reduced carbon footprint by 50+% 

● The Electric Power Board (EPB) now boasts a ubiquitous fiber-optic network 

(Smart Grid) linking electrical infrastructure to 100% of homes and 

businesses with 10 gigabit capacity thanks to support from U.S. Department 

of Energy
○ 9,000 miles of fiber

○ 273,000 AMI smart meters

○ Over $800M in value to customers

○ 40% reduction in annual-minute interruptions; 56% reduction in outages

● 1st PEER certified local power company in the world

● Provided over 250 deep energy retrofits for homes in partnership with TVA 

● EPB’s 1.4megawatt community Solar Share in partnership with TVA

● Partnering with Chattanooga Airport and City of Chattanooga to establish 

microgrid capabilities at critical assets



Local Partners

● green|spaces
○ Empower: trained 2,000 residents with Basic Energy Workshops, averaging 100+ / month

○ Build it Green (B.I.G.) green collar jobs training for at-risk, low income residents

○ Green and Healthy Homes Initiative (GHHI)

■ 118 estimated people hospitalized in Chattanooga for asthma each year costing $3.9M 

annually

■ 1,435 estimated people visiting the ED for asthma each year costing $4.3M annually

■ EPB, TVA, Lifespring, GHHI, Erlanger Children’s Hospital, and the City of Chattanooga 

to identify low-income patients with severe asthma, fund much-needed home 

improvements to improve air quality and energy efficiency, and then use health care 

savings to pay for those improvements. The team is currently piloting the project with 10-

20 homes in 2019

○ Partnered with TVA & EPB to secure significant funding from Federal Home Loan Bank of 

Cincinnati to provide deep energy retrofits for homeowners w/ income of 50% AMI or less

○ Integrated Community Sustainability Plan



2019: Mayor Andy Berke announces 18 local city and county mayors have 
committed to developing a Regional Resiliency Plan



Regional Resiliency Plan Focus Areas:

● Operational Response: How to best prepare for disasters before they occur to minimize impacts to 

businesses and residents

○ Responsive emergency services

○ Development of a health facilities plan

○ Ensuring provision of critical services

○ Creating robust communication networks

○ Contingency planning across City government

● Mitigation of future threats (through enhancement of the physical environment):

○ Environmental stewardship, conservation and sustainability

○ Building preventive infrastructure

○ Effective land use planning

○ Enforcement of planning regulations

○ Developing financing structure for additional capital investments



Questions?

Erik Schmidt, Director of Sustainability

Office of Mayor Andy Berke, Chattanooga, TN

eschmidt@chattanooga.gov

423.643.7822

mailto:eschmidt@chattanooga.gov


Laurie Schoeman

Enterprise Community Partners
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Enterprise: Who We Are
Create opportunity for low- and moderate-

income people through fit, affordable housing in 
diverse, thriving communities.  



How Enterprise Supports Communities

Policy
• CDBG-DR 

Standing 
Allocation

• National Flood 
Insurance 
Program

• Local Advocacy

• Code

Solutions
• Technical 

Assistance

• Developing 
Guidance Tools for 
Resilient Housing

• Piloting Housing 
Innovation 
models

Capital

• Grants for Recovery

• Grants for Resilience

• Loan Capital

• Investment



“People who are already vulnerable, including lower-income and other 
marginalized communities, have lower capacity to prepare for and cope 
with extreme weather and climate-related events and are expected to 

experience greater impacts”
-National Climate Assessment 2019











Resilience … to prepare, endure, adapt and thrive 
in a disruptive and changing world.

Enterprise Community Partners



People The extent of personal discomfort, harm, injury, or loss of life. 

Physical Assets Loss or damage to structural and architectural building components, 
MEP and IT equipment, utilities, landscaping, contents.

Operations Disruption to building operations and functionality, occupancy, 
egress/ingress, critical systems, or lab activities.

Revenue Loss of revenue due to business interruption, specifically in relation 
to tenants.

Reputation Negative media attention or impact on industry reputation in the 
aftermath of an impactful shock or stress.

Faces of Resilience



Supporting Life Cycle of Risk and Recovery
Multifamily Housing 

Resiliency Toolkit

Capital Needs 
Assessment

Financial Lender 
Toolkit

Resilience Guide For 
Island Communities

Participatory Planning 
Mitigation Tool

Capital and Grants

Advocacy



Framework for 
Resilient 
Investments 
and Return 
Opportunities

More Efficiency in Operations 
and Asset management

Co-Benefits 

Health

Safety

Co2 reductions

Branding

Insurance and Risk Reduction

Utility Savings





Post Sandy 
Learning 

Collaborative 
for Housing 
Resilience



Strategies for Multifamily Housing Resilience



Determine your Resilience Strategies



Flood Prevention – High Cost
Dry Floodproofing

51

Only permitted in residential buildings with commercial on the first floor or non 

residential buildings. Egress must be maintained to the public way.  Appendix G 

requires a flood emergency plan when dry floodproofing is installed in for a building. 
See Floodplain Zoning Regulations in the appendix of this presentation and Building Code 
Appendix G for additional requirements. 



Flood Prevention – High Cost
Elevated Equipment
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TECHNICAL ASSISTANCE MODEL
FLOOD HELP NYC

Report and 
Counseling

Audit and 
Elevation 

Certificate
Program IntakeIdentify Partner 

Sponsors: NYS 
Governors 

Office of Storm 
Recovery with 
Center for NYC 
Neighborhoods





KEEP SAFE
A GUIDE TO 
RESILIENT HOUSING 
DESIGN IN ISLAND 
COMMUNITIES
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Safe Septic and Water











Adoption of Resilience Guidance

• R&D 

• Formal Training 

• Innovation
Education

• Policy Setting

• Investment

• Implementation
Public Agencies

• Program Building

• Technical AssistanceCivic Sector

• Innovation

• R&D

• Implementation
Private Sector



Resilience Building Process

ImplementDiagnose Strategize
Manage, Monitor & 

Improve

Assessment of 

shocks and 

stresses

Develop holistic, 

integrated resilience 

strategy

Train and Educate 
Design and build 

physical and 

operational risk 

reduction measures Constant review, 

learning and 

innovation



• A Housing Resiliency Standard

• Co-Benefits Defined

• Investment  

Opportunities to Collaborate



Laurie Schoeman
Senior Program Director Resilience and Recovery
lschoeman@enterprisecommunity.org



▪ Handbooks - explain why and how to 

implement specific stages of a program.

▪ Quick Answers - provide answers and 

resources for common questions.

▪ Proven Practices posts - include lessons 

learned, examples, and helpful tips from 

successful programs.

▪ Technology Solutions NEW! - present 

resources on advanced technologies, 

HVAC & Heat Pump Water Heaters, 

including installation guidance, marketing 

strategies, & potential savings. 

Explore the Residential Program Solution Center

https://rpsc.energy.gov

Resources to help improve your program and reach energy efficiency targets:

https://rpsc.energy.gov/handbooks
https://rpsc.energy.gov/quick-answers
https://rpsc.energy.gov/proven-practices
https://rpsc.energy.gov/tech-solutions


DOE Health and Home Performance Initiative

Thank You!

Follow us to plug into the latest Better Buildings news and updates! 

Better Buildings Twitter with #BBResNet

Better Buildings LinkedIn

Office of Energy Efficiency and Renewable Energy 

Facebook 

Please send any follow-up questions 

or future call topic ideas to: 

bbresidentialnetwork@ee.doe.gov

http://listserv.erg.com/trk/click?ref=zpe5n8wq2_3-22vwubb-0-150fx31b27x1202&
http://listserv.erg.com/trk/click?ref=zpe5n8wq2_3-22vwubb-0-150fx31fdax1202&
https://www.linkedin.com/company/better-buildings
https://www.facebook.com/eeregov/
mailto:bbresidentialnetwork@ee.doe.gov

